Current research suggests that the prior experiences of adults watching television may be important factors that shape the association between watching television and psychological distress after a disaster. First, it has been suggested that among those who have been directly affected by a disaster (e.g., those who were injured or lost a close family member in the attacks), watching repeated television images of that disaster may be associated with more substantial negative psychological consequences. This may be due to a personal connection with the event among those who are directly affected and suggests that television watching may exacerbate the effects of a traumatizing experience . Second, among people who have experienced other traumatic events in the past, posttraumatic stress symptoms may be exacerbated by watching violent television images (Elliott, 1997; Kinzie, Boehnlein, Riley, & Sparr, 2002; Kinzie et al., 1998; Long, Chamberlain, & Vincent, 1994; Moyers, 1996; Pittman, Orr, Forgue, deJong, & Claiborn, 1987) , suggesting that those with prior traumatic experiences may be more affected by television images of a disaster. Third, we have recently shown that those who watch more television after a disaster are more likely to also have experienced a panic attack in the immediate aftermath of the disaster (Ahern, Galea, Resnick, & Vlahov, in press) . Other work has shown that there is a strong relation between experiencing a panic attack soon after a traumatic experience and subsequent posttraumatic stress symptoms (Bryant & Panasetis, 2001; Deering, Glover, Ready, Eddleman, & Alarcon, 1996; Falsetti & Resnick, 1997; Galea et al., 2002) , suggesting the possibility that peri-event emotional reactions may play an important role in the relation between television watching and posttraumatic stress symptoms.
Building on this previous research we explore the relations between television watching and probable PTSD in New York City (NYC) after the September 11 terrorist attacks. This exploratory analysis was aimed at generating hypotheses and directions for future research about television watching and its potential relation with posttraumatic stress symptoms among adults after disasters.
METHODS

Participants
We conducted a random digit dial telephone survey of NYC residents in January and February of 2002. All persons at least 18 years of age and living in NYC on September 11, 2001 were eligible to participate. We called each telephone number up to 10 times in an effort to contact the residents and inter-viewed one person in each household contacted, using a most recent birthday selection method. The interview was approximately 35 minutes in length. All five boroughs of NYC were included in the survey, with an oversample in Manhattan south of 110th Street for comparison with a prior survey. All participants gave informed consent, and the cooperation rate was 63.5%. The cooperation rate is the proportion of persons who were contacted who agreed to participate in the survey, calculated as the completed interviews and screen-outs as a percentage of completed interviews, screen-outs, refusals, and premature terminations. The study protocol was approved by the institutional review board of the New York Academy of Medicine.
Measures
Television Watching. We assessed television watching by asking how many times respondents had seen the images of "An airplane hitting the World Trade Center," "Buildings collapsing," "People running away from a cloud of smoke or debris," and "People falling or jumping from the towers of the World Trade Center" in the seven days following the attacks. The specific television images and a combined sum of all images were divided into thirds of the number of times people saw them (33.3% of the population in each group), creating low, medium, and high categories of frequency of watching.
Probable PTSD. We used the National Women's Study (NWS) PTSD module to measure PTSD symptoms. The NWS PTSD module was validated in a field trial against the PTSD module of the Structured Clinical Interview for DSM-III-R (SCID; Spitzer, Williams, Gibbon, & First, 1992) administered by mental health professionals (Kilpatrick et al., 1998) . In the field trial, inter-rater kappa coefficients were 0.85 for the diagnosis of lifetime PTSD and 0.86 for the diagnosis of current PTSD. Comparing the NWS PTSD module to the SCID, the kappa coefficient of the NWS PTSD module with SCID diagnosis of PTSD was 0.77 for lifetime PTSD and 0.71 for current PTSD (Kilpatrick et al., 1998) . Instrument sensitivity was 99% and specificity was 79% when compared to SCID diagnosis (Kilpatrick et al., 1998; Resnick, Kilpatrick, Dansky, Saunders, & Best, 1993) . The NWS PTSD module assesses the presence of criteria B, C, and D symptoms and determines content for content-specific PTSD symptoms (e.g., content of dreams or nightmares). We assessed probable PTSD since September 11 based on the presence of necessary PTSD criteria B, C, and D symptoms during that time period. To measure probable PTSD that was related to the September 11 attacks, all re-experiencing symptoms (criterion B) and all content-specific (e.g., avoidance of thoughts or feelings) avoidance symptoms (criterion C) were required to be related to the September 11 attacks. A subset of avoidance symptoms and all the arousal symptoms (criterion D; e.g., being easily startled or jumpy) were linked to the attacks by time frame (occurrence since September 11). We use the term "probable PTSD" to reflect the fact that interviews were conducted by lay interviewers using a standard instrument.
We were interested in the role of three factors in shaping the relation between television watching and PTSD.
Being Directly Affected by the Attacks. We assessed whether respondents to our survey were directly affected by the attacks by creating a composite variable of several different potential exposures. We asked respondents about their experiences related to the attacks on September 11, including seeing the WTC attacks in person, being in the WTC complex, being injured in the attacks, having relatives or friends who were killed in the attacks, having possessions lost or damaged in the attacks, being involved in the rescue efforts, and losing a job following the WTC attacks. A respondent experiencing any of the above September 11 experiences was considered "directly affected" by the attacks.
Lifetime Traumatic Events. We assessed lifetime traumatic event experiences by asking if respondents had previously experienced any of the following: a major natural disaster, a serious accident, being attacked with a weapon, being attacked without a weapon but with the intent to seriously injure or kill, forced sexual contact, other serious injury, other situation with potential to seriously injure or kill, seeing someone seriously injured or killed, or any other extraordinarily stressful situation. In this analysis, people who had experienced any of these events were classified as having experienced a previous traumatic event.
Experiencing a Peri-Event Panic Attack. We measured a peri-event panic attack after September 11 by using a modified version of the Diagnostic Interview Schedule measure for panic attack (Centers for Disease Control and Prevention, 1989) . Those who reported having four or more symptoms occurring in the "first few hours after" the events of September 11 were considered to have experienced a peri-event panic attack.
Statistical Analyses
All analyses were conducted in SUDAAN, a statistical software package designed for analysis of cluster-correlated and weighted data (Shah, Barnwell, & Bieler, 1997) , with weighting to account for the probability of selection for interview based on the number of persons and telephone lines in the household as well as the Manhattan oversample.
Relations between the categories of television watching and probable PTSD were assessed in cross-tabulations with two-tailed chi-square tests, and relations between continuous measures of television watching and probable PTSD were assessed in bivariate logistic regression models. As the findings revealed the same associations, results for categories of television viewing are presented for ease of interpretation.
We assessed the bivariate associations of the number of times the four television images and a sum of images were viewed with probable PTSD. Next, we assessed these same relations, stratified by whether respondents were directly affected by the attacks. Finally, we assessed the relations between television watching (sum of images) and probable PTSD among combined strata of directly affected and prior traumatic events, and among strata of directly affected with peri-event panic.
RESULTS
Among survey respondents (N = 2001), mean age was 41 years, 53.3% were female, and the racial/ethnic composition was 40.5% White, 5.4% Asian, 25.7% African American, 25.0% Hispanic, and 3.3% of other race/ethnicity. Event exposures were common: 24.6% saw the attacks on the WTC in person, 12.1% had a friend or relative killed, 8.8% were involved in the rescue efforts, and 5.9% lost a job following the attacks. Overall, 41.2% were directly affected by the attacks, 69.7% had a previous traumatic event experience, and 16.7% experienced a peri-event panic attack.
The image of an airplane hitting the WTC was watched relatively frequently in the 7 days following September 11 (M = 41.1, Mdn = 30, SD = 35.8) as were the images of the buildings collapsing (M = 36.9, Mdn = 20, SD = 34.8) and people running from a cloud of smoke (M = 36.7, Mdn = 21, SD = 34.2). The image of people falling or jumping was watched less frequently (M = 11.9, Mdn = 2, SD = 23.8). For all images, the range was 0 to 97 times, with 97 representing 97 or more times in the past 7 days. The sum of all images had a mean of 111.9 times, a median of 70 times and a standard deviation of 111.2.
Respondents who reported watching television images of the attacks on the WTC more frequently in the seven days following September 11 had higher prevalences of probable PTSD, as depicted in Figure 1 . Among those who saw an airplane hitting the WTC most frequently, 10.3% had probable PTSD, while among those who saw it least frequently 4.5% had probable PTSD (p = 0.003). Similar associations were present for the images of buildings collapsing and people running. For the image of people falling or jumping, there was more probable PTSD among those who saw the image most frequently, but the difference was not statistically significant (p = 0.27). As all four images had similar patterns of association with probable PTSD, we created a measure of combined images. For those who saw the most combined images, the prevalence of probable PTSD was 11.2%, and among those who were in the middle and lowest thirds of combined images, the prevalences of probable PTSD were 4.5% and 5.5%, respectively (p < 0.001; see Table 1 ).
The associations between television image watching and probable PTSD, stratified by whether respondents were directly affected, are presented in Table 1. Among those who were directly affected by the attacks, by low, medium, and high thirds of watching the image of an airplane hitting the WTC, the prevalences of probable PTSD were 7.3%, 9.0%, and 14.6%, respectively (p = 0.07). The corresponding prevalences for the image of the buildings collapsing were 7.3%, 8.3%, and 15.3% (p = 0.03); for the image of people run- *Directly affected includes seeing the WTC attacks in person, being in the WTC complex, being injured in the attacks, having relatives or friends who were killed in the attacks, having possessions lost or damaged in the attacks, being involved in the rescue efforts, and losing a job following the WTC attacks ning, they were 6.4%, 7.5%, and 16.1% (p = 0.005); and for the image of people falling or jumping, they were 7.8%, 12.0%, and 12.5% (p = 0.24). For the sum of all images combined, the prevalence of probable PTSD was 9.6%, 6.8%, and 16.3% (p = 0.004) for low, medium, and high thirds of watching, respectively. Among those not directly affected by the attacks, there were no significant associations between television images viewed and probable PTSD, although there was a borderline association with the sum of all images. The prevalence of probable PTSD in the highest category of watching combined images was 6.6%, while it was 2.8% and 3.3% in the medium and low categories, respectively (p = 0.06; see Table 1 ).
Examining the association between television watching and probable PTSD in combined groups of directly affected and past traumatic experiences revealed that associations were not consistent across strata (see Table 2 ). Among those who were both directly affected and experienced a prior potentially traumatic event, there was an association between television watching and probable PTSD: the prevalences for increasing thirds of watching were 12.1%, 7.9%, and 15.6% (p = 0.05). There were also associations between television watching and probable PTSD in those directly affected but with no past trauma, and in those with past trauma who were not directly affected (p = 0.02, p = 0.01, respectively). However, among those who were not directly affected and had no past trauma there was no association between television watching and probable PTSD; the prevalences from low to high frequency of watching were 3.6%, 1.9%, and 0.9% (p = 0.37).
By combined categories of directly affected and peri-event panic, the association between watching television images and probable PTSD was not consistent across strata (see Table 3 ). Among those who experienced peri-event panic and were directly affected, the prevalence of probable PTSD was high (20-40%) but did not differ by frequency of watching television images (p = 0.37). Among those who experienced peri-event panic but were not directly affected, the prevalence of probable PTSD was high as well, but with no relation to television watching (p = 0.29). Among those who did not experience peri-event panic, the directly affected and not directly affected groups both had borderline associations between television watching and probable PTSD (p = 0.06, p = 0.07, respectively).
DISCUSSION
In this analysis, we showed an association between watching television related to September 11 and probable PTSD both for a range of different images * Directly affected includes seeing the WTC attacks in person, being in the WTC complex, being injured in the attacks, having relatives or friends who were killed in the attacks, having possessions lost or damaged in the attacks, being involved in the rescue efforts, and losing a job following the WTC attacks and for a combined measure of frequency of television watching. The majority of this association was present among those directly affected by the September 11 attacks. Consistent with previous research , these results suggest the importance of a personal connection (e.g., knowing someone who was killed, being in the WTC towers, being injured in the attacks) to the images watched. Those who have a personal connection to the images may be more traumatized by watching those images, or conversely, those with a personal connection who begin to develop psychopathology may be more inclined to watch television related to the precipitating incident. When we examined the combined contribution of being directly affected by the attacks and having had prior traumatic experiences, we found that among those who were not directly affected by the attacks and who had experienced no prior traumatic events there was no relation between television watching and probable PTSD. However, among those who were directly affected by the attacks, who experienced a prior traumatic event, or both, watching television about the attacks was associated with symptoms of probable PTSD. If future research demonstrates that watching television images of a disaster increases the risk of posttraumatic stress symptoms among those directly affected by the attacks or with a prior traumatic experience, then a reduction in television viewing for this population would be an effective public health intervention to decrease post-disaster psychopathology. The relation between watching images of traumatic events and psychological symptoms among those with previous traumatic experiences has been demonstrated in experimental settings and also in relation to September 11 television watching (Kinzie et al., 1998 (Kinzie et al., , 2002 ; however, these findings have mainly been among those with preexisting PTSD or depression. Similarly, among the respondents to our survey who had posttraumatic stress symptoms as a result of prior traumatic experiences, television viewing related to September 11 may have reactivated symptoms. Our findings in a general population sample raise the question of whether prior traumatic experience in combination with current television watching of an unfolding disaster are sufficient to explain the observed association with probable PTSD, or whether pre-existing psychopathology related to a prior traumatic event is a necessary factor that may explain this relation. Research suggests that media may be a trigger of suppressed traumatic memories (Elliott, 1997) and thus may have the ability to affect those with prior traumatic experiences who have not developed PTSD. More research in this area would enrich our understanding of these associations.
Examining the relation between being directly affected by the September 11 attacks and peri-event panic, we found that among those who experienced peri-event panic, the prevalence of probable PTSD was very high but unrelated to the September 11 television images, regardless of whether respon-dents were directly affected. The strong association between panic and posttraumatic stress symptoms is consistent with research that demonstrates strong associations between panic and PTSD (Bryant & Panasetis, 2001; Deering et al., 1996; Falsetti & Resnick, 1997; Galea et al., 2002) , but the association between television watching and panic has not been much explored (Ahern et al., in press ). Among those who did not experience peri-event panic, there were borderline associations between television watching and probable PTSD for the directly affected and those not directly affected. In particular, the relation for those who were directly affected but did not panic was much reduced from the overall association between television watching and probable PTSD among the directly affected. These findings suggest the importance of experiencing peri-event panic reactions as a key part of the relation between television watching and posttraumatic stress symptoms.
There are some limitations that should be considered when interpreting this analysis. The cooperation rate of 65.3% suggests we were unable to interview a substantial proportion of the households we attempted to contact. However, the demographic similarity between the achieved sample and Census figures suggests our sample is representative. The associations observed between television and probable PTSD do not demonstrate causality. Extensive television viewing may be a marker of early psychopathology, or the viewing may contribute to symptoms of psychopathology. Longitudinal assessment that determined the timing of the development of symptoms in relation to television viewing would help address the question of causality.
Future Directions
The findings in this analysis generate some questions to be addressed in future research. The relation between television watching and probable PTSD among those with prior traumatic experiences raises the question about what types of prior traumatic events may be more important in this context. Research among refugees suggests that images with similarity to the original traumatic event are more likely to elicit a response (Kinzie et al., 1998) , and the recency of the prior traumatic experience and the proximity of the current traumatic event geographically and culturally to the individual (Kinzie et al., 2002) may be important predictors of the response to televised images of the current event. Exploration of these issues in general population samples may help us understand the relation between television and probable PTSD in a group with prior traumatic experiences who were only exposed to the current potentially traumatic event through television.
The finding that a large portion of the relation between television watching and probable PTSD can be removed by accounting for the experience of a peri-event panic attack raises important questions about the nature of the relation between television watching and peri-event panic. Primarily, it would be interesting to explore whether watching more television images of a disaster can contribute to precipitating a panic attack, or whether those who experience a peri-event panic attack later watch more television because of the panic attack. Experimental research among patients with PTSD suggests that watching television images of distressing events can cause physiological arousal, suggesting that television images might contribute to the development of a panic attack (Kinzie et al., 1998) . This is a question that merits further exploration.
In the current era of constant television news coverage of events across the globe, the potential impact of watching disasters, wars, terrorism, and other traumatic events on television will only grow as a concern. A greater understanding of the mechanisms behind the observed associations between television watching and posttraumatic stress may help us understand and better prepare for the effects of future disasters.
